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(54) SOFTWARE MODULE TRANSFER METHOD AND DATA PROCESSING NETWORK AND SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To consider the activity of a user in a work station and to 
reduce the loss of data transmission time between a client system and a server by 
predicting the type of a software module based on a using history and automatically 
performing transfer based on the monitoring of a traffic level. 

SOLUTION: A server system 20 transmits a first software module type to a connected 
client system 30. A control software predicts the type of the software module assumed 
to be requested by the same client based on a data gathering software or compiled 
history information. The control software decides whether or not LAN traffic is smaller 
than a certain threshold value, and when it is so, makes a push software push the 
predicted module to the client 30. 
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* CLAIMS 



[Claim(s)] 

[Claim 1] It is the approach of transmitting to preemptive one from host data processing system, in order to perform a software module 
on a Target date processing system all over a data-processing network. There is a software module of two or more types which offer 
service of said T-system different by the way, respectively, and in the place which is said host system The step which determines the 
type of the 1 st software module transmitted to a T-system, The step which predicts the type of the 2nd software module for which 
said T-system is probably needed by the way next based on the decision of the type of said 1 st module, The approach containing the 
step which transmits said 2nd type of module to said T-system automatically. 

[Claim 2] The approach according to claim 1 based on [ including other steps of said server which, by the way, compile the hysteresis 

of the software-module use in each T-system ] said compiled hysteresis of each T-system in said prediction step. 

[Claim 3] The approach containing other steps which transmit said 2nd software module automatically only when smaller than the 

threshold which supervises the level of the traffic on said network, and has said traffic according to claim 1 or 2. 

[Claim 4] An approach given in claim 1 to which said 1 st software module answers a demand from said T-system, and is transmitted 

from said host system thru/or any 1 term of 3. 

[Claim 5] An approach given in claim 1 which is the software module which said software module can load dynamically thru/or any 1 
term of 4. 

[Claim 6] The approach according to claim 5 said software module which can be loaded dynamically is a Java applet for performing 
through a java usable browser or a java virtual machine on said T-system. 

[Claim 7] An approach given in claim 1 said whose network is a local area network thru/or any 1 term of 6. 
[Claim 8] An approach given in claim 1 said whose network is the Internet or intranet thru/or any 1 term of 6. 

[Claim 9] An approach given in claim 1 said whose 1st software module is said T-system and which offers text-editing service by the 
way thru/or any 1 term of 8. 

[Claim 10] The method according to claim 9 of by the way offering electronic mail communication service that said 2nd software 
module is said T-system. 

[Claim 1 1] It is a data-processing network containing the server data processing system connected in order to communicate with two 
or more Target date processing systems. Are in the place of said server data processing system, or it relates to it. A means to transmit 
in order to perform on it the software module of two or more types which offer service of a T-system different by the way, 
respectively to said two or more T-systems, A means to supervise discernment of said software module transmitted to said T-system, 
The decision for the software module of the 1st type to have communicated with the T-system is answered. The software module of 
the 2nd type predicts that said T-system is probably next needed by the way. A means to make preemptive one transmit said 2nd type 
of software module to said transfer means to said T-system, and said T-system and by the way A data-processing network including a 
means to receive said software module from said host system. 

[Claim 12] The data-processing [ a data collection means to compile the hysteresis of the software-module use in each 
aforementioned T-system / further / means / said / prediction / prediction / said ] network according to claim 1 1 based on said 
hysteresis of each T-system. 

[Claim 13] The data-processing network according to claim 11 or 12 which includes further a means to transmit said 2nd software 
module automatically only when smaller than the threshold which supervises the level of the traffic on said network, and has said 
traffic. 

[Claim 14] The data-processing network according to claim 11 to 13 which is the software module which the type of each software 
module can load dynamically. 

[Claim 15] The data-processing network according to claim 14 where said software module which can be loaded dynamically is a Java 
applet, and each T-system contains a java usable browser or a java virtual machine. 

[Claim 16] A means to transmit in order to perform on it a means to communicate with two or more client data processing system, and 
the software module of two or more types which offer service of said T-system different by the way, respectively to said two or more 
client systems, A means to supervise discernment of said software module transmitted to said T-system, The decision for the software 
module of the 1st type to have communicated with the T-system is answered. The software module of the 2nd type predicts that said 
T-system is probably next needed by the way. And server data processing system which includes a means to make said 2nd type of 
software module transmit to said T-system to preemptive ones in said transfer means. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of transmitting software to preemptive one from a host system all over a 

data-processing network at a T-system. 

[0002] 

[Description of the Prior Art] In typical networking environment two or more client data processing system is connected to one or 
more server systems. With the 1 st general configuration, each client system contains other software by the operating system and 
option which are stored on the hard file in a client By the client system, other application software held on the storage relevant to a 
server system, for example, WORD processing, and database software are accessed, when required. 

[0003] In alternative network configuration, by the client system, a client system downloads from a server most or other software 
which do not have bulk-store capacity at all, but an operating system and a user need in this case, when required, and it memorizes in 
volatile memory. 

[0004] Generally in an existing network, software and other data are transmitted by the demand of a client system from a server. This 
is automatically performed during activation of the processing specific action by the side of a client user, or on a client While a server 
system is using it, the demand to software is waiting for those sequence in the queue, and, thereby, large delay may arise. Furthermore, 
even when there was no queue, and processed immediately after [ whose demand to software is a server ] by the way receiving, 
nevertheless in case the demanded software is manufactured and the demanded software is transmitted to a client through a 
connection link, there is loss of the time amount produced according to the need that a requestor-side client transmits a demand to a 
server with loss of required time amount When there is much network traffic, all delay to produce may become large and may have a 
bad influence on the activity of the user of a client system. 

[0005] The technique which predicts the need for the data object of some types by the way it is [ types ] the workstation to which the 
host system was connected is indicated by the United States patent application No. 5029104. A host answers the data object (for 
example, electronic mail important for a workstation user) by which a host is received by the way, and includes the heuristics logical 
circuit which determines possibility that a workstation will use each object The data object for which a workstation may be used by the 
way is transmitted to arbitration by the host to a workstation, before a demand is performed by the workstation. 
[0006] Therefore, with this conventional technique, a data object is transmitted to preemptive one to a workstation based on the 
decision that a data object is useful for a workstation user, or for a host system to be important. This decision is due to reception of 
the data object in a host system, and a user's activity in a workstation is not taken into consideration. 
[0007] 

[Problem(s) to be Solved by the Invention] According to the 1st mode of this invention, it is the approach of transmitting to preemptive 
one from host data processing system, in order to perform a software module on a Target date processing system all over a data- 
processing network. There is a software module of two or more types which offer service of a T-system different by the way, 
respectively, and in the place which is a host system The step which determines the type of the 1st software module transmitted to a 
T-system, The step which predicts the type of the 2nd software module of a T-system which is probably needed for the degree by the 
way based on the decision of the type of the 1 st module, The approach containing the step which transmits the module of the 2nd type 
to a T-system automatically is offered. 

[0008] A means to communicate with two or more client data processing system according to the 2nd mode of this invention, A means 
to transmit in order to perform on it the software module of two or more types which offer service of a T-system different by the way, 
respectively to two or more client systems, A means to supervise the type of the software module transmitted to the T-system, The 
decision for the software module of the 1st type to have communicated with the T-system is answered. The software module of the 
2nd type predicts that a T-system is probably next needed by the way. And the server data processing system which includes a means 
to make the software module of the 2nd type transmit to a T-system to preemptive one in a transfer means is offered. 
[0009] 

[Means for Solving the Problem] Therefore, according to this invention, based on the type of the software module transmitted to the 
client system, the approach and system which predict about the type of the software module which the client probably needs next are 
offered. With a desirable configuration, prediction is based on the hysteresis of the software-module use relevant to each client, and 
this hysteresis is compiled by the server over a fixed time amount period. 

[0010] With the desirable operation gestalt of this invention, the level of the traffic on a network is supervised and the module 
predicted only when smaller than a threshold with the measured traffic is transmitted automatically. 

[001 1] With one desirable configuration, a software module can be dynamically loaded, in order to perform through a java usable 
browser or a java virtual machine on a client system (for example, Java applet). 

[0012] According to other modes of this invention, it is incorporated into a computer usable medium. In order to perform a software 
module on a Target date processing system all over a data-processing network It is a computer program product containing the 
computer usable medium which has a computer read possible program code means to transmit to preemptive one from host data 
processing system. There is a software module of two or more types which offer service of a T-system different by the way, 
respectively. A host system by the way, [ a computer read possible program code means ] A computer read possible program code 
means to determine the type of the 1st software module transmitted to a T-system, A computer read possible program code means to 
predict the type of the 2nd software module for which the T-system is probably needed by the way next based on the decision of the 
type of the 1 st module, A computer program product including a computer read possible program code means to transmit the module of 
the 2nd type to a T-system automatically is offered. 

[0013] Next, the desirable operation gestalt of this invention is explained only as an example, referring to an attached drawing. 
[0014] 

[Embodiment of the Invention] If drawing 1 is referred to in the first place first, the local area network (LAN) 10 where the desirable 
operation gestalt of this invention is carried out is shown in the rough form. The network of drawing 1 can also be instead constituted 
according to a token ring or other suitable topology, although shown as what is constituted as Ethernet LAN. This invention can be 
used also in the context of the Internet network or an intranet network again so that it may explain below. In drawin g 1 , a network 
contains the server computer system 20 (this operation gestalt IBM PC 730 computer system) connected by the link 26, in order to 
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communicate with two or more client computer systems 30, 32, 34, and 36. A client computer system is the personal computer which 
used the microprocessor of the Intel X86 family as the base, or the computer system of other forms, it explains below — as — a client 
— or it is the "network computer" (for example, IBM network station) containing a Java virtual machine or a Java usable browser. 
Each client system contains the LAN adapter card or Network Interface Cards (NIC) 38, 40, 42, and 44 which carry out the 
communication link with a server computer through a link 26. 

[0015] Control of the resource on a network including the communication link between a server and a client is carried out using 
Netware of the Novell shrine which has the "server" component performed on the main processor of a Network Operating System 
(NOS). for example, server computer system, and the corresponding "requester" component performed on the main processor of each 
client computer system. In other suitable Network Operating Systems, it is both OS/2 of IBM. A LAN server and OS/2 There is a 
WARP server. At this operation gestalt, it is Internetwork. Packet An Exchange (IPX) communications protocol is used in relation to a 
Netware operating system. With other operation gestalten, TCP/IP is a desirable protocol. 

[0016] Drawing 2 is the simplified block diagram showing how to connect the server computer system 20 to the client system 30 
through a communication link 26. A client system includes the keyboard 131 and display 132 which operate under control of the 
controHogic circuit which carried out the form of main CPU 133 where the system BIOS which contains the system memory (RAM) 134 
and the POST code with a system bus was connected to the nonvolatile memory (ROM) 135 stored in it. Further, although a client 
system is an Ethernet card with this operation gestalt, it contains the network adapter card 137 which is a token ring adapter card with 
an alternative implementation gestalt. This adapter card contains the nonvolatile memory to which the code used in case it 
communicates between a client and a server carried out the form of ROM memorized in it. 

[0017] The client system of this operation gestalt should care about not having the large capacity storage which carried out the form of 
a magnetic-disk drive (hard file) for example. Furthermore, when a client user wants to prevent introducing software or data into a 
client system, as for a client system, it is advantageous not to have the diskette drive, the CD-ROM drive, or the same drive. 
[0018] The server computer system of drawing 2 contains the keyboard 121 connected to the system unit 122 containing the large 
capacity storage 126 which carried out the form of main CPU 123, a system RAM 124, a system ROM 125, and two or more magnetic- 
disk drives that generally consisted of forms of RAID (independent redundancy array of a disk). A server system contains other storage, 
such as a display 127 (when a network administrator needs to have a dialog a server system and directly) and a diskette drive (not 
shown), and CD-ROM drive 129, by option. The communication link through a link 26 is carried out by the I/O logical circuit 128 which 
takes the form of an adapter card. 

[0019] On the disk drive of Server RAID, the software module various type with which it differs to download to different various 
software containing operating system software and a client system, and for a client system use it is stored. These software modules 
are the comparatively small codes designed so that service of a client system different by the way might be offered. For example, there 
are an electronic mail, text editing, a calender, a spreadsheet, and a module type designed so that a client user might be provided with 
other services. A module is based on a specific demand of a user (human being or process), or is transmitted to a client system in the 
preemptive form by this invention. 

[0020] As for a software module, it is advantageous that it can load dynamically on a client system. In this case, when transmitted to a 
client, a module is loaded automatically, for example, is displayed on a client user in a window. Further, a module can operate once, and 
it can also be designed so that it may be discarded after that. Or a module is also storable in a cache, in order that a client may use it 
later. An example of a suitable software module is a Java applet (Java is the trademark of Sun Microsystems). In this case, a client 
system is Windows. The Java usable browser (for example, Netscape Navigator currently sold from Netscape Communications) or Java 
virtual machine (JVM) which operates on suitable operating systems, such as NT, is included. 

[0021] Reference of drawing 3 shows the interrelation of the group of a software component 200 (this operation gestalt Netware 
module) who performs on the server system which offers the function of the desirable operation gestalt of this invention. The LAN 
analysis software 210 (for example, LANAnalyzer currently sold from the Novell company) supervises the traffic on a network in the 
conventional form, in order to provide a controller 205 with the information about the level of the traffic on LAN. Much suitable LAN 
analysis software is sold (for example, LANAnalyzer currently sold from the Novell company). 

[0022] The data collection software 220 is designed so that it may perform as a background task which creates the hysteresis of use 
of various software modules on various client systems. This hysteresis is compiled by the data collection task over several days or 
several weeks, in order to acquire the time of day when the model of the module which the specific client required, and the module 
were demanded, and the typical sequence for which a different module type is used. 

[0023] For example, Client X always requires a calender software module at the beginning of a business day,/or in order [ in order to 
inspect the time of day of the meeting where existing was planned, and ] to add meeting information further. This specific user always 
demands a spreadsheet module, in order to update the front financial information or other information about a business day 
subsequently. Another client Y requires an electronic mail module first, and requires a calender module after that. Please understand 
that use hysteresis may differ between clients according to the role of each user of the in-house in which LAN is located. 
[0024] This hysteresis information is compiled by data collection software, and by this invention, it is used in order to predict about the 
future requirements for one of client systems. Therefore, this is supervised by the data collection task when Client X requires a 
calender module. The control software contains the prediction algorithm 225 which predicts the type of the software module which the 
client system X may use for a degree based on the information from data collection software. In this case, hysteresis shows that Client 
X surely requires a spreadsheet module after a calender module. In this case, the control software makes Client X push a spreadsheet 
module, before the demand to the push task 230 from the user of Client X. A transfer of the module predicted next is decided by 
decision (based on traffic information from a LAN analysis task) to be smaller than the threshold which LAN traffic was defined in 
advance or was calculated in advance, with a desirable configuration. According to this configuration, the balance of the load on a 
network is improvable. 

[0025] There is no data collection software which creates the hysteresis of use of the module by various clients with an alternative 
configuration. Instead, prediction is due to Liszt of the relation during the type of a software module. For example, probably, it will be 
appropriate to a client to predict that the module required of a degree is an electronic mail communication module, when a text editor 
is required first. An electronic mail communication module is transmitted to a client preemptive one, before a client subsequently 
requires the module. Modular relation is stored in a server system in a suitable form, for example, the form of a table. 
[0026] Although it is ideal to be transmitted just before the predicted use by the client as for the software module predicted 
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irrespective of prediction mode, a module is dynamically loaded by the client in this case so that the window which displays service may 
pop up on the screen of a client. Whenever prediction [ of the usable bandwidth on the network in the time of day of elaborate-izing of 
data collection software, and arbitration, and a client user ] possible, it depends for the capacity to realize this ideal configuration, the 
module which can be loaded dynamically is discarded after use — having (a module being broadcast again by the server in this case) — 
or a consecutive call is predicted and it is stored in a cache. 

[0027] It cannot be necessary to load a module dynamically and it is rather transmitted to the cache memory of the place of a client 
for the call of consecutiveness by the user. The suitable configuration of arbitration can be used and the cash advance of the software 
module in a client can be controlled. For example, when an usable cache is full, a software module is purged by the FIFO method, or 
each module relates the priority (for example, a text editor is more important than a spreadsheet) with it, and the tooth space in a 
cache can be released according to a module priority. 

[0028] Next, reference of drawing 4 shows the flow chart of the step relevant to the desirable approach of this invention. This approach 
begins from the place of 300 like illustration. A server system is step 302 and is transmitted to one of the client systems to which the 
1st software-module type was connected. This is based on the demand of a client or is carried out by the server in a preemptive form. 
The control software is step 304 and predicts about the type of the software module which will probably be demanded by the same 
client based on the hysteresis information compiled by data collection software. At step 306, a decision about whether the control 
software is smaller than a threshold with LAN traffic is made, and if that is right, the client in question will be made to push the module 
which is step 308 and was predicted for push software. This process is ended at step 310. 

[0029] As already shown, the use hysteresis relevant to a specific client is peculiar to the user of the client. A success of a prediction 
algorithm is dependent on a client system being used by the same user. This is so also in the opening office environment which 
generally contains a workstation group. Generally the specific system which should work on it is assigned to the individual in such 
office. Therefore, when User A uses a workstation WS 10 on Monday every week, it describes that the pattern of data collection 
software of software-module use is comparatively fixed from Monday to Monday. Therefore, a server system is predicted before User A 
arrives on Monday morning, and it supplies a suitable software module to a workstation WS 1. Similarly, into the time amount of the 
remainder of the day, a server is predicted before the demand from a workstation WS 1, and it supplies other software modules. 
[0030] When the demand to the software module which chooses that User B uses a workstation WS 10 on Monday morning by a certain 
reason, and is not usually demanded by WS10 is performed, data collection software describes this. Instead of predicting and supplying 
the usual "Monday" sequence of a software module based on this, the control software stops predicting or predicts software use based 
on software-module type relation purely in an above-mentioned form. 

[0031] This invention can be used also in the context of the Internet or intranet again. Drawing 5 is the schematic diagram of such a 
configuration of that the host system 400 connected to two or more client systems in which three of them are shown as systems 412, 
414, and 416 through the Internet or intranet 410 is included. A host system has the same configuration as the host of drawing 1 . A 
client system contains the Java virtual machine which performs the Java applet software module received from the Java usable 
browser 420 or the host system. Each client contains the cache 422 which memorizes a software module temporarily by option. A host 
system can compile and maintain the hysteresis of module use with reference to each IP address of a client system. 
[0032] As mentioned above, although the desirable operation gestalt has been explained about the client system which does not have 
large capacity storage, he can understand that this invention is applicable also to the client system which has some nonvolatile storage 
or same storage of software and/or data, such as a hard file memorized locally. 

[0033] Furthermore, with a desirable operation gestalt, the module with which the single server system carried out and predicted the 
monitoring function and the prediction function is transmitted to a client. With an alternative configuration, by the way, one server 
lengthens a monitor step and a prediction step, and, by the way, as for storage and transfer of a carrier eclipse and a software module, 
the 2nd server is taken over. 

[0034] As a conclusion, the following matters are indicated about the configuration of this invention. 

[0035] (1) It is the approach of transmitting to preemptive one from host data processing system, in order to perform a software 
module on a Target date processing system all over a data-processing network. There is a software module of two or more types which 
offer service of said T-system different by the way, respectively, and in the place which is said host system The step which determines 
the type of the 1 st software module transmitted to a T-system, The step which predicts the type of the 2nd software module for which 
said T-system is probably needed by the way next based on the decision of the type of said 1st module, The approach containing the 
step which transmits said 2nd type of module to said T-system automatically. 

(2) An approach given in the above (1) based on [ including other steps of said server which, by the way, compile the hysteresis of the 
software-module use in each T-system ] said compiled hysteresis of each T-system in said prediction step. 

(3) An approach the above (1) containing other steps which transmit said 2nd software module automatically only when smaller than the 
threshold which supervises the level of the traffic on said network, and has said traffic, or given in (2). 

(4) The above (1) to which said 1st software module answers a demand from said T-system, and is transmitted from said host system 
thru/or an approach given in any 1 term of (3). 

(5) An approach the above (1) which is the software module which said software module can load dynamically thru/or given in any 1 
term of (4). 

(6) An approach given in the above (5) said whose software module which can be loaded dynamically is a Java applet for performing 
through a java usable browser or a Java virtual machine on said T-system. 

(7) The above (1) said whose network is a local area network thru/or an approach given in any 1 term of (6). 

(8) The above (1) said whose network is the Internet or intranet thru/or an approach given in any 1 term of (6). 

(9) The above (1) said whose 1st software module is said T-system and which offers text-editing service by the way thru/or an 
approach given in any 1 term of (8). 

(10) An approach given in the above (9) said whose 2nd software module is said T-system and which, by the way, offers electronic mail 
communication service. 

(1 1) It is a data-processing network containing the server data processing system connected in order to communicate with two or 
more Target date processing systems. Are in the place of said server data processing system, or it relates to it. A means to transmit in 
order to perform on it the software module of two or more types which offer service of a T-system different by the way, respectively 
to said two or more T-systems, A means to supervise discernment of said software module transmitted to said T-system, The decision 
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for the software module of the 1 st type to have communicated with trie T-system is answered. The software module of the 2nd type 
predicts that said T-system is probably next needed by the way. A means to make preemptive one transmit said 2nd type of software 
module to said transfer means to said T-system, and said T-system and by the way A data-processing network including a means to 
receive said software module from said host system. 

(12) A data-processing network given in said prediction means' above [ a data collection means to compile the hysteresis of the 
software-module use in each aforementioned T-system / further ] (1 1) based on said hysteresis of each T-system of said prediction. 

(13) The above (11) which includes further a means to transmit said 2nd software module automatically only when smaller than the 
threshold which supervises the level of the traffic on said network, and has said traffic, or a data-processing network given in (12). 

(14) The above (11) which is the software module which the type of each software module can load dynamically thru/or a data- 
processing network given in either of (13). 

(15) A data-processing network given in the above (14) each T-system of whose said software module which can be loaded dynamically 
is a Java applet, and contains a java usable browser or a Java virtual machine. 

(16) A means to communicate with two or more client data processing system, A means to transmit in order to perform on it the 
software module of two or more types which offer service of said T-system different by the way, respectively to said two or more 
client systems, A means to supervise discernment of said software module transmitted to said T-system, The decision for the software 
module of the 1 st type to have communicated with the T-system is answered. The software module of the 2nd type predicts that said 
T-system is probably next needed by the way. And server data processing system which includes a means to make said 2nd type of 
software module transmit to said T-system to preemptive one in said transfer means. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the data-processing network containing the host system connected to two or more client 
data processing system. 

[Drawing 2] It is the schematic diagram of the main components of the client system of drawing 1 , and a host system. 

[ Drawin g 3] It is the schematic diagram showing the dialogue between the elements of the host system used in the desirable operation 

gestalt of this invention. 

[ Drawin g 4] It is the flow chart showing the step of 1 desirable operation gestalt of this invention. 

[Drawing 5] This invention is the schematic diagram of the alternative network configuration used with it. 

[Description of Notations] 

10 Local Area Network (LAN) 

20 Server Computer System 

26 Communication Link 

30 Client Computer System 

32 Client Computer System 

34 Client Computer System 

36 Client Computer System 

38 Network Interface Card 

40 Network Interface Card 

42 Network Interface Card 

44 Network Interface Card 

121 Keyboard 

1 22 System Unit 

123 The Main CPU 

124 System RAM 

125 System ROM 

126 Large Capacity Storage 

127 Display 

128 I/O Logical Circuit 

129 CD-ROM Drive 

131 Keyboard 

132 Display 

133 The Main CPU 

134 System Memory (RAM) 

135 Nonvolatile Memory (ROM) 
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* 137 Network Adapter Card 
200 Software Component 
205 Controller 
• 210 LAN Analysis Software 
220 Data Collection Software 
225 Prediction Algorithm 
230 Push Task 
400 Host System 
410 Internet or Intranet 
412 Client System 
414 Client System 
41 6 Client System 
420 Java Usable Browser 
422 Cache 
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